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YER . 3% LA K562 240 > S 20 M, DU 280 i ( MTTT ) B 20 325 0 440 R R0 4 , Anmexin V/PT 2 (0,35 0 2 4t LR T
TSR LSC AR & i, P AR 4 3R A2V 8 AU A 40 i 1 ) FR SR A A e . S5 R . PTL W & Ml K562 4
HO5H 24 48,72 h 1Y 1C,, 43 314 17.1,8.67,9.42 pwmol « L', 5,10 pmol - L™" PTL b FH 48 h, K562 2 i ¥ 4 7= 243 7 K
(49.56 +5.11)% , (71.88 £2.12) % . 454 T 4 Ml S e b5 K 40 B, K562 4 il i LSC A (CD34 * CD38 ™ ) 4l i J 1= 253 5l Ky
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BT 15 4%, 0.5 ~4.0 pmol - L™" PTL & E ikl K562 41 ) 4274 1 U RE 77 , B2 74 UMK 24. 1% ~89.2% ;5 ~ 15 pmol -
L™" PTL FiUAb 3R, 7715 K562 41l i) 45 74 TE A 5 5. 0% ~50. 0% o £518 : /1N 4 P9 i vl 0 k] K562 41 i % JHG 440 it 1) 46 9 1%
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HIRIRXUI8 25 ) PR R 52, A7 AR 5 A9 AR A7 O
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BT, /N4 PR (parthenolide , PTL) JAB )25 HF
HAGH 2T B TR N IR &9, i
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P4 R 22 R T E TR | 1 I S5 i e 4
PR T, X H AU 2 B RO L A
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WM R ARTTMELA); B4R
(4000CPS, £ [E AMRESCO A #]) ; PEcy5 Fric B9
LA CD34 ik FITC pric iy 4T A CD38 Hifk,
ECD #ricd i BT CD38 Hiik ¥l H Caltag 23 7 ;
PE #ric B9 B PL A\ CD123 Hi{Kl H eBioscience 7y
Al PE FRid 9 BT A 1gGl, ECD FRic i B P A
IgG1,FITC ARic i B TgGl Hl PEcyS ARic i Bl
Hi N IgGl1 K Caltag 2\ &) 7= i ; Annexin |V /PLJ#T-#6;
MHAF &4 A eBioscience 23wl H Bl 54X ( Bio-
Tek Power wave X ) ; i 204 2 {% ( FCM, Beckman-
Coulter Epics XL) , {8 & {2 ##%% ( Olympus 1X81) ,
1.2 4N FIANRE g K562 4 il 22 K2 e
D ORAE . ABMRLAEFD T 15% 8 A AR LE
f) RPMI 1640 ¥53:0 1, & 37 °C,5% CO, F14 1 4%
PR EE R BOS R K A i il
1.3 K562 434 5 % 1 il KS62 4 (1 x
10°4/mL) #2Fp T 96 FLEFFRAR 1, AR [R] e 11
PTL, 3% 24,48,72 h J7 MTT 3 4600 (1 shAGbx
AT 570 nm ALK SERE A {8, 15540 MO SR )
(inhibition rate ) FIECAHHR E (1C,,) o
1.4 Annexin V/PI XURiC A K562 2 it 0 0 1
Wik PTL 4 FT) K562 41, PBS Pe ik , 14% 41 i
J5 1 x 10°4/mL, it A FITC $5ic i Annexin V F
PT, 28 ko't g 40, 30 0 e ASCARGE 0 1 | 40 0
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1.5 Annexin V4ric il CD34 © CD38 ™ 4ff it i 4
- W4E PTL AbFR{Y K562 41 fifg, PBS R4k, A% 41
Mk 1 x 10° 4~/mL, Ji A CD34-PEcy5 H1 CD38-
ECD, = EOEIEE , PBS Vi, A T 455 2 il
Fr BN FITC #7329 Annexin |V, 2 1R #E G YL 0
15 min, A&, FCM £:91] CD34 * CD38 ~ 4 fifd (1
JHT-(Annexin 'V ) 4iifi, L PEcy5, ECD, FITC #x
WA ERPTAN 1gG1 23511 A [RI B HE ARSI EE 4 3 UK,
1.6 LSC AHXF &l 43 il Usc B2 % #E K. PTL 4b
HRAY K562 4, PR ANM A 1 x 10°4~/mL, 45460
B0 A CD34-PEcy5, CD38-FITC, CD123-PE, % i
FEYEIFR 20 min, PBS PEi%, T8 F PBS o, FCM £
M, Ll PEcyS,PE,FITC FRiCH BT IgGl N A
RUXT R R B4 3 IR
1.7 WEZFAE R BRI TR O
Hr: KW K562 4i i, # 1 x 10°4/mL $5 F &
20% /NG 2 mmol + L' L-A8 & Bk 5 wmol -
L7'B-$iI L BEAN 0. 9% P JE 2T 4k 35 () 2 [ A % %
o Ay AR T 24 FLANMER IR, BREAL AT I
WeEEH0.5,1,2,4 pmol + L'y PTL, Ak Bk 3
N AL, 37 C 5% CO, B A B2 2544 T 15 5% 10
d, B8 0B N TR VR B By B H IF I HE
AL, VLR T 40 MR AR ol 1 AR st
¥ 3k, K562 Az 5,7.5,10,15 wmol « L~
PTL fii4b 34 48 h, W 4R, &5 Wi i G (0 8 5 1 80 4
Ji, 3% 1 x 10° A~/mL 5 F 0. 9% I JL 4T 4 2 2 i
PRERFRIEEE IR 10 d. (318 0 AU T AR 5 SO
SRR,
L8 HiteEihr iHmBRE R v £s RR. R
JH SPSS10. 0 GE itk (AT 58153 b , A A 4 800% =
PR ¢ R 5 AH M AR H B R
2 ZER
2.1 PTL #iliifil K562 A3 st 1%t PTL kAT
A E H A ] KS62 4 i 5 , 24,48 ,72 h ) 1Cy, 41
BA17.1,8.67,9.42 pmol + L' (K 1,P<0.01),
2.2 PTL Xt K562 4fififg ke H: LSC A% 24 ffg i) i 12375
SRV K562 44 5,10 wmol - L' PTL kb3
48 h,Annexin V/PI Y& {0 5 /R A T- 400 BH S 19 &, 4
MLEPA T3 (R T2 + BRI T8 43 i )
HEAE B 45 155 107, 8 A% F11 156. 3 435, 4 A I 1~ LA 5 4
W1 HFE(FEL,P<0.01) ;454 CD34 F1 CD38 fuyis
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Bl 1 PTL X} K562 2 o3 7 i /E

FRIC/rHT, K562 4iiJifi th 1LSC #£ (CD34* CD38 ™) 41
JLFE PR T (Annexin V) 173 113 5 169. 8 4%
M185.5 f%(F 1,P <0.01), #/5% PTL 7[ i S
K562 21 Jifd K H 1 s T 4m s T
1 PILERIE K562 4 K 3T 40 M )
JAT- % (% £5,n=3)

PTL K562 41t CD34 * CD38 ~ 4iJify
/pmol - L~! /% /%

0 0.46 0. 13 0.31 +0.27

5 49.56 +5. 11" 52.63 +4. 14V

10 71.88 £2. 12" 57.50 4. 47"

I 5XFIR(0 wmol + L™1) He#Y P <0.01,

2.3 PTL %} K562 40Jfi+ CD34* CD38 ~ CD123 * 4f
MOAEX SR 52m 5,10,15 wmol - L™'PTL /£
48 h J5, K562 4 Jfi # CD34*, CD123*, CD34"
CD38 "L J% CD34* CD38~ CDI123 * 4fi Jifg (LSC) 1y #H
XT LG F it ) BN R R B M3 v, (L 38 v A9 -
R B (15 pmol - L™") PTL 435 0] & 2
WER($£2,P<0.01), #£75% PTL Xt K562 4 #f
() S5 s/ S0 HE A48 L K% 11 s 1/ AEL 248 B 35 A R ARk
N, JEATE IR JCI MR B LSC, 35843 LSC 5% B8 1 fi HoAH X
TS,

2.4  PTL ] K562 4 g (0 4 & & ik fig f
0.5 ~4 pmol - L™"f PTL T 2/ H n] &2 2 41 1
K562 4if fifd 4 7% (1 T8 1, 4R ¥ T2 B R B AR W] ik
89.16% (% 3, P<0.01), 5 ~15 pumol - L™
PTL kb BH 48 h, £ K562 4 s 4 4 V& T 1 5k
DUJ R 3 1, e T aA X BRI 1.5 5 (K 3) . 4
LB VR /N A A PR AR A b BB R EOE  IE K
Fige ka2 i — 2B K (Bl 2) o 25 45 R 13 B
PTL Xt K562 4f jfd i 5 A7 17 3% 5580 Al ey 1 5 % fig
(19 20 L (LSC) BA B R A 300 .
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#22  PTL Xf K562 4iififisp LSC AHX & a2 (x 5,0 =3) %
PTL/pumol + L~! CD34 * CD123* CD34* CDI123 * CD34* CD38 - CD34* CD38 ~ CDI123 *
0 4.37 +0. 61 4.57 £1.12 2.33 +£0.15 3.93 £0.67 1.40 £0.26
5 2.27 £0. 64" 4.43 £1.09 1.43 £0.21" 2.10 0. 61" 1.27 +0. 15
10 6.57 £0.57" 2.63 0. 87" 2.37 £0. 65 6.37 £0.40" 1.53 £0. 31
15 38.73 +0. 642 31.90 £1.21% 29.30 £1.92% 31.83 £3.33%) 22.40 +£2. 462

S IR0 pmol - L) AV P <0.05, P P<0.01(F3 [F) .

#3  PTL X} K562 40 f4ETE A5 (x £5,n=3)

Qb B W/ wmol - L~ B x 10°
PTL F#EAEH 0 27.67 £2.52
0.5 26. 67 +4.93

1.0 21.00 =3. 00"

2.0 13.33 +1.53%

4.0 3.00 =1.00%
PTL Fih B2 0 20. 00 +4. 58
5.0 20. 00 +7.09
7.5 21.00 +4.93

10. 0 25.00 +4.00"

15.0 30.00 +9.07"

A XFHR; B. 2 wmol - L' PTL B4E/ER;
C. 15 wmol - L~ PTL FisbFg,
K2 PTLEJG K562 4R TERS( x10)

3 e

LSC A= 9 2= 05 P B R ARS8 IE 52 LSC 5 H 1
i E R RN 251 5 R 1™ L LGtk T 24
Yy FAT X BRAE 40 M R 0 v ) 1 I 5 4 HE A
JHL, T X6T Ak 7 248 e ) 193 1k ( G ) B0 A LSC A A I

ABR o LSCREER 0 A= 2 Rk, vl ff FL 6 Ji A% G4k
VL /A NS i B L (BN MRSl N S g = 1]
TR 251k K A st 10 AR SR [ N Ah o 2
TR SR T BR LSC, i ABC iz (A1 il
il e LSC 31 43 F 3G 58 434015 515 =i
BERTE T 259 4, DL o T BR LSC ok ik AR
B s A g

AAHFEIESE , PTL A ) K562 21 ifd Y 15 58
S HIA T, 1 E AR 1 5 K562 41 i LSC
FE(CD347CD38 ™) A e di 1~ AR PTL fEH
J& , K562 4 ffi v 1.SC (CD34* CD38 ~ CD123 ") 1y 4H
X B r G UFESE PTL X K562 4 i Bf v LSC
BT 19 I S Uh/ G HE 40 e 25 B A R A3
IE,AH G5 A B 0055 40 X PTL A OB 28 1
LSC, PTL Joik WA i LSC, #5435 A7 T ke 1 fi HL
AEXT & HE AT BT e

HRRLF 4 R B R T8 E L (CRU) 280 2 A4 51
G 240 i 19 3 T R B 0 e A RO T, R R
FE IR AR TR 2 R o A B B s i 3 BE R A
PR A 210 BELIE B, TR 015 5 0 G B 4 v D) = 28
FELZ TR 1, Bz ke ) 2 1 400 M 1) 1 505 RE bt
SHVRAES . ABFFEH 0.5 ~4 wmol + L™ PTL 7
AR AT B 2 3 KS62 41 i 42 3% 1Y JE 1, i 1
5 ~15 pmol «+ L") PTL FiAb 3, 727K K562 40 1A
EETETE U0 I Sk 1 5y, O R T PTL o4k R R
TR A3 A B LS A A, £E TS KS62 4
JHg e LSC A X 5 f2: 14 i i 5 4 V& T Bk 4
278 PTL AT %405 K562 il b 2 AT [ 3 5037 Ay 44
FAVERERY LSC A MLHE , (A4S 25 8 43%F PTL HA 4L
PR LSC 3847 F ok, #8278 PTL Xf LSC HA 4K
FE AR B I AN TR . A7 ¢ PTL XT
1013975 T 20 B 1 B B0 B L AL, A R o3 itk L
b LSC 5 i — IR AT .
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Effect of parthenolide on leukemia K562 cells and its leukemia stem cells

YI Juan', CHEN Jing', SUN Jing', WEI Hulai'* , SHI Jiangong
(1. Laboratory Center for Medical Science, School of Medicine, Lanzhou University,
Key Laboratory of Preclinical Study for New Drugs of Gansu Province, Lanzhou 73000, China;
2. Peking Union Medical College, Beijing 100005, China)

[ Abstract] Objective: To investigate the inhibitory and apoptosis-inducing effects of parthenolide (PTL) on human leukemia
K562 cells and its leukemia stem cells(LSC). Method: MTT assay was used to detect the proliferating activity of K562 cells, and the
cellular apoptosis was assayed with Annexin V/PI double staining. Flow cytometry (FCM) was employed to determine the relative pro-
portion of LSC in K562 cells. The self-renewal and proliferating potential were examined with methylcellulose colony-forming units
(CFU) assay. Result: By use of MTT assay, we found PTL had significant inhibitory effect on the proliferation of K562 cells, the
50% inhibitory concentration (ICy,) values were 17.1,8.67,9.42 pmol + L™' for 24, 48 and 72 h, respectively. After administration
with 5 umol - L™" and 10 wmol + L™" PTL, the apoptotic rate of K562 cells was (49.56 =5.11)% and (71.88 £2.12)% , and
(52.63 +4.14)% and (57.50 £4.47)% in LCS-like(CD34 " CD38 ™ ) cells in K562 cell population, respectively. A slightly in-
crease of relative content of LSC in K562 cells was observed. There was an 15-fold increase in the higher concentration of the PTL-trea-
ted cells. The methylcellulose colony-forming units assay showed a 24. 1% to 89. 2% decrease in the CFU of K562 cells administrated
with 0.5 pmol - ™' t0 4.0 wmol + L™ PTL, and the CFU of the surviving cells increased by 5. 0% to 50. 0% on condition that K562
cells were pre-treated with 5 pmol + L™" to 15 wmol - L™'PTL for 48 h. Conclusion: PTL eminently inhibits proliferation of K562
cells and LSC in K562 cells, and induces the cell apoptosis.

[ Key words] leukemia stem cells; parthenolide; colony formation; apoptosis
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